ABSTRACT: The degree of dispersion of carbon black (CB) particles in a polymer matrix is known to be a determining factor in the physical properties of the composites. In this study, we discuss the effect of the oxidation treatment of CB, the chemical modification of the chain-ends and main chain of the polymers and molding time on this dispersion in detail, through a study using scanning electron microscopy (SEM)
INTRODUCTION
The degree of dispersion of carbon black (CB) par ticles in a polymer matrix is known to be a determin ing factor in the physical properties of the compo sites, to a certain extent (1) (2) (3) , and therefore, it is im portant to use a reliable technique when assessing the CB dispersion. The changes in overall dispersion mode are strongly correlated with the percolation phenomena in electrical conductivity of CB filled polymers (4) . The SEM photographs of the section were taken to be subjected to a statistical treatment to characterize the mode of dispersion of CB . The states of dispersion of CB of these samples were well characterized by statistical processing using the quadrat method and Morishita's IQ values (5) . In the quadrat method the total area of SEM pattern is divided small elemental parts of the same area and the number of the points in each element is calculated (4) . In CB filled polymers , a structure consisting of three to five primary particles behaves like one point in the two dimensional SEM photograph . So, in this type of analyse , SEM photograph is more convenient than TEM Photograph . In our previous studies (6). we used electron microscop y extensively, to observe Table 2 . These results suggested that the dispersion of fillers in the polymer matrix is strongly related to the interfacial free energy of the polymer / filler interface.
Influence of chemical modification of the
Matrix Polymers found that, contrary to the case of chain-ends mod ified PS, CB particles were aggregated by the chem ical modification of the main chain of the matrix. This suggests that the influence of the main chain modifica tion on the filler dispersion is different from that of the chain-ends modification. In the main chain mod ification there are 10 functional groups in a chain , and because of the formation of combinations of ca tions in the main-chain and anions on the surface of CB particles, several CB particles were fixed to the same chain and a CB particle was taken by sever al chains simultaneously, and accordingly, the CB particles were forced to aggregate. 3.3 Influence of Molding Time Fig. 4 shows SEM photographs of 4% volume CB filled PS composites at two different molding times and it can be clearly seen that the distribution state of CB particles was changed with a change of the molding time. At a temperature higher than Tg, CB particles were aggregated with a longer molding time, and this suggests that there is a characteristic time at which, as a result of the aggregation of CB particles, networks facilitating an electrical conduction can be formed. In practice, this time has been observed (5).
